Introduction
The goal of this note is to expose in a simple situation the key arguments which allow one to prove sharp energy estimates in the numerical analysis of problems with multiple-well energy in the calculus of variations. Let us recall that such problems arise naturally for instance in materials science. We refer the reader for this matter to 1], 5], 6], 7], 10]. Note also that our technique borrows widely from 8], 9] and can be extended to more general situations -see 3] .
So, we will assume that we are in dimension 2 and will denote the square (0; 1) (0; 1) with boundary @ (2.10) for some constant C, where jfu h 6 = ugj denotes the measure of the set where u h is distinct from u. First one remarks that 0 u h (see (2.7)) and thus for dist(x; @ ) > h one hasû = u. So, for dist(x; @ ) h + h the interpolate ofû will be equal to the interpolate of u. Now, the interpolate of u is u itself except on a strip of size 2h around each of the lines y = kh ; k 2 N. Collecting this information one has clearly jfu h 6 = ugj 4(h + h) + N 2h 8h + (N + 1)2h
where N is the number of strips cutting . Note that for h < 1 and 2 (0; 1) one has h < h . Now, one has clearly For x 0 = kh=2 ; k 2 N we are going to consider the strip (x 0 ; x 0 + h 2 ) (0; 1). Let u 2 V h 0 and 0 < < 1 3 . Recall that ru is constant on each of the triangles of h . Then for a given u let us adopt the following de nition:
De nition 1 Let T 2 h with one side at least of length h. We Proof. Let Remark. The exponent 1=2 appearing in (1.6), (1.5) is related to the linear growth of W. Other growth conditions would produce other exponents in (1.6), (1.5). Our argument extend also to general polygonal domains and more general functionals. For all this we refer to 3].
